It is well established that an optimal aerobic and anaerobic microbial metabolism is 11 achieved with a C/N ratio between 20 and 30. Most studies are currently based on chemically-12 measured carbon and nitrogen contents. However, some organic wastes can be composed of 13 recalcitrant carbon fractions that are not bioavailable. 
Introduction 30
Biological treatment processes, such as composting and anaerobic digestion, have been 31 widely studied and they are the main biological treatments used to stabilize the biodegradable 32 organic matter of solid wastes. Often the application of these biological treatments to some 33 organic materials does not result as expected. This is mainly because these materials do not meet 34 the biological requirements such as a suitable C/N ratio or pH to be successfully composted 35 (Barrena et al., 2006) 
Respirometric tests 137
Microbial respiration was measured as O 2 consumption and CO 2 production in a dynamic 138 respirometer built and started-up by Ponsá et al. (2010) , which was based on the methodology 139 described by Adani et al. (2006) . Briefly, 150 g of organic sample were placed in a 500 mL 140
Erlenmeyer flask that was introduced in a water bath at 37 ºC. A constant airflow was supplied 141 to the sample and the on-line O 2 and CO 2 contents in the exhaust gases were measured. Low 142 porosity samples (RS, DS, CM and PM) were mixed with an inert bulking agent. This bulking 143 agents consists of small pieces (20 x 10 mm) of dishcloths (Spontex, Iberica) in 1:10 wet weight 144 ratio (Spontex:Sample) that were chosen to improve the sample porosity. From the curve of 145 oxygen concentration vs. time the Dynamic Respirometric Index (DRI) related to the O 2 146 consumption was obtained from each sample. All measurements were undertaken in duplicate. 147
The addition of inoculums is not required in this aerobic test since waste samples are already 148 colonized with sufficient microbial communities to start and complete the biodegradation 149 process. 150
The DRI represents the average oxygen uptake rate (OUR) during the 24 h of maximum 151 biological activity observed during the respirometric assay (normally, it is achieved between 24 152 or 48 h after starting) and it reports the stability degree (Adani et al., 2004; Ponsá et al., 2010 
Aerobic assessment 158
The cumulative CO 2 production was calculated to know the total BOC AE content for each 159 sample modifying the previously described respirometric test. A time increase of the 160 respirometric test allowed determining the total cumulative CO 2 production. The time required 161 depended on the biostability of each sample i.e., the determination was concluded when the CO 2 162 production rate was considered negligible, that is when the measure of OUR was below the 5% 163 of the maximum OUR achieved. At that moment, it can be considered that practically all the 164 readily and almost all the slowly biodegradable carbon is consumed. 165
The aim of this methodology is to determine the BOC under composting (aerobic) 166 conditions. Consequently, neither inoculum nor additional nutrient was added. However, in 167 some samples the respirometric test can be limited by a deficit of a nitrogen source. To avoid 168 this problem and assuming that at least the 60% of the TOC is really biodegradable, the initial 169 C/N ratio based on chemical terms should not be higher than 50. In this case, an additional 170 nitrogen source should be added. In this study, all the materials presented a C/N ratio below 50 171 and therefore an additional nitrogen source was not necessary. 172
As it is known, during the aerobic degradation of OM, the BOC is transformed by 173 oxidation to CO 2 . Thus, the total CO 2 production measured by the respirometric test is a direct 174 BOC AE measure of the sample, since this is all the carbon produced by the biological activity. 175
From these data, and knowing that 1 mol of CO 2 corresponds to 1 mol of C, the BOC AE can be 176 calculated as a dry weight percentage from the final cumulative CO 2 production and the 177 molecular weight ratios between carbon and carbon dioxide (12/44), as shown in Eq. 1: The main properties of the samples studied are reported in Table 1 Each sample has a different assay time according to the threshold established to finish the 246 process. Only the pruning assay was stopped before the limit because it was found to be a really 247 slowly biodegradable material and it was considered that in 90 d the assay could be stopped. 248
Actually, the DRI obtained for PW was 0. Table 2 shows the results obtained on the chemical C/N ratio and the biodegradable C/N 324 ratio obtained under aerobic and anaerobic conditions for the studied samples. 325
The difference between C/N and both types of BOC/N ratios can be mainly attributed to 326 the different fractions of carbon considered since the nitrogen content is always chemically 327 determined. In relation to nitrogen content it has been assumed that TN corresponds to the really 328 bioavailable nitrogen content as the other forms of nitrogen (humic substances) are slowly 329 biodegradable and its nitrogen is not detected in mineral form (Bernal et al., 2009 ). Thus, 330
(BOC/N)/(C/N) ratios were equivalent to the BOC/TOC ratios. The variation found between the 331 biodegradable and total carbon contents supports the literature recommendations of using the 332
BOC to determine the C/N ratio (Sánchez, 2007). 333
All results showed that the samples analyzed had a BOC/N ratio below the optimal 334 ranges established under aerobic and anaerobic conditions i.e., 25-30 and 20-30, respectively. 335
Only the PW ratio was in the wide range proposed by Haug (1993) for an optimal composting 336 process (15-30). Obviously, most of the treated samples presented a very low BOC/N ratio (< 4), 337 since BOC is the nutrient most biodegraded along these biological processes. In sludge samples 338 the low BOC/N ratio was caused by the usual high nitrogen content in the wastewater sludge. 339
Regardless the high BOC content of the farm wastes and RS, a low ratio was calculated due to 340 their high nitrogen content. On the other hand, the BOC/N ratios found for both OFMSW were 341 around 13, similar to that reported by Kayhanian and Tchobanoglous (1992). On the contrary, 342 BOC/N ratios determined for MSW in this work were half of the ratio reported by the same 343 authors. This could be explained by a different presence of biodegradable carbonaceous 344 materials such as paper, which are recycled in Spain at a high ratio and thus, mostly absent in 345
MSW. 346
Particularly from a composting point of view, the lower and higher BOC AE /N ratios ofmoisture content (around 70%) and a high bulk density. Because of this, to carry out the sludge 349 composting process it is necessary to mix the sludge with an appropriate bulking agent. 
Conclusions 383
Values from 31 to 57% of BOC AE and 19 to 56% of BOC AN on TOC were obtained in all 384 the raw wastes. These values are crucial for the design of future waste treatment plants. 385 All the samples presented a BOC/N ratio significantly different to the chemical C/N ratio 386 and below the optimal range defined in other studies for waste biological treatment. Only the 387 PW has a near-to-optimal composting ratio due to its very high percentage of BOC AE , which is 388 slowly biodegradable. The C/N ratio used to carry out a biological treatment must be defined in 389 biodegradable terms, i.e. BOC AE for composting and BOC AN for anaerobic digestion instead of 390 chemical total carbon content, which is difficult to be accurately determined in organic samples, 391 especially raw wastes. The BOC AE and BOC AN P r e -p r i n t 
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